The potassium (K + )-selective Shaker-type channel, AKT1, has been shown to mediate both high-and low-affinity K + acquisition in roots of higher plants, [1] [2] [3] and a sophisticated model involving its molecular regulation and relative contribution to K + uptake has emerged, based largely on the work in the model system Arabidopsis (Arabidopsis thaliana L.). [4] [5] [6] [7] According to this view, approximately 80% of high-and low-affinity K + uptake in Arabidopsis can be attributed to the sum of functions of AtHAK5 (a member of the HAK/KUP/KT family of transporters) 8 and AtAKT1, while the remaining ~20% is mediated by as yet unidentified components. 5 Of special interest and the source of some controversy, has been the involvement of AtAKT1 in mediating K + uptake from low (micromolar) external K + concentrations ([K + ] ext ) in the presence of high (millimolar) external ammonium (NH 4 + ). 1, 9 Under such conditions, high-affinity K + uptake is severely suppressed at the functional level, which, in Arabidopsis, has been directly linked to AtHAK5 inhibition. 10 It has been shown that under such conditions, AtAKT1 can conduct the majority of K + uptake from [K + ] ext as low as 10 μM. 
Complexity of potassium acquisition
How much flows through channels? 1A and B) . This is consistent with previous thermodynamic analyses 13 (Fig. 1A and B) , while a NO 3 − -induced stimulation is seen at high [K + ] ext (Fig. 1C) . Interestingly, under all AWE + Ca(NO 3 ) 2 combinations, we observed effective suppression by the K + -channel inhibitors 14 tetraethyl ammonium (TEA + ), barium (Ba 2+ ) and cesium (Cs + ) (Fig. 1A-C) . Thus, although Ca 2+ can block K + channels (specifically AtAKT1) 13 under some AWE conditions, it appears that K + channels continue (Fig. 2) , this may explain the lack of any further respiratory drop upon NH 4 + withdrawal. Given the substantial increases in K + influx (from ~10 to 25 μmolg (Fig. 1C) , it is interesting that no change in root respiration was observed, in keeping with the contention that the energy cost per K + transported is significantly lower for channels than for high-affinity transporters, 29 i.e., plants already engaging channels may show no further significant energetic requirement upon NH 4 + withdrawal even when K + influx is greatly enhanced. Thus, AWE carries no major cost to the plant, while a significant benefit in terms of net K + accumulation in tissue is seen (see above , Fig. 1D ). This suggests that anion effects related to K + -channel functioning are highly effective in both the short (10 min) and long (steady-state) term. These findings are consistent with early reports 15, 16 , which show high rates of uptake) 20 should theoretically decrease the gradient for K + uptake, i.e. working against what is observed for rates of influx ( Fig. 1C and D importance under fluctuating nutrient conditions, 30 especially in NH 4 + -dominated systems that normally suppress K + uptake, [31] [32] [33] which, integrated over an extended time frame, may result in significant growth benefits.
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